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(54)TUle: SOLID-STATE COLOR IMAGER 



(57) Abstract 

A solid-state color imager comprising a soUd- 
state color imaging element (2) having a color 
separating filter in which arrangement patterns are 
repeatedly provided, each airangemenl partem has 
four pixels adjacent to one another vertically and 
horizontally, the two upper pixels are a full color 
transmission filter and a cyan transmission filter 
arranged from the left, and the two lower pixels are a 
yellow transmission fUter and a full color 
transmission filter arranged fi-om the left, storage 
means (5) for receiving color signals outputtcd from 
the pixels and storing them therein, correlation 
calculating means (6) for calculating the correlations 
of pixels around interpolation object pixels 
comprised of the cyan signal pixels and yellow 
signal pixels stored in the storage means, and 
interpolating means (7) for performing interpolation 
in the direction in which the correlation increases 
and calculating full color transmission signals in the 
positions of the interpolation object pixels. 
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m m m 

0itnlfi^|±^ (R)^ Wfe (B) cD^cD 3iHe-e 

(R-Y. B-Y) Tfe tot"^^ ^(-^o RGB® 3 i^lSli. 

mnm.'p. mm^M-cnm^cJ: ^ . its. iii^ff.^^sQ3*sfT tons » 

^CD^fc: i: ^ n-SBjti^ft-9®ff$5C{±. 4:2:0. ^ tcii. 4:1: 
^:£5t5^^efflV^t,tl.S 4 : 2 : 2 ff^ 5?: C it , fett^ 
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^f*:^ ^li^M-^ (^MS-t) ic^g^r ^ 

(G), v'r^fe (Cy). m-& (Ye) iDJa-S. ^2 (b) ECC^ 

^trji^o m^iM'^^ikmm^'^it. Mg. C. Cy. YeOMeiF>4 
1 li^^CitilSfl-^ (Y). 1 ^©feMM-t (R-Y, 

B-Y) i^f^So 

Y(0,0) = Mg{0,0)+G(1.0)+Cy(0,l)+Ye(l,l) 
Y(l.O) = G(l,0)+Mg(2,0)+Ye(l,l)+Cy(2,l) 
Y{0,1) = Cy{0/1)+Ye(l,l)+G(0,2)+Mg(l,2) 
Y(l,l) = Ye(l,l)+Cy(2,l)+Mg(l,2)+G(2,2) 

fe^{i-^R- Y(h,v){i 

R-Y(0,0) = Mg(G,0)-G(l,O)-Cy(O, 1)+Ye(l,l) 
R-Y{0,1) = -G(1.0)+Mg(2,0)+Ye(l,l)-Cy(2,l) 
R-Y(1,0) = -Cy(0,l)+Ye(]. 1)-G(0.2)+Mg{1.2) 



PCT/JP99/02385 

WO 99/59345 



a-Y(l,l} = Ye(l.l)-Cy(2,l)^-Hg(l,2)-G(2,2) 
t^Ji*). B-Y(h,v){i. 
B-Y(0,O) = Mg(0,0)-G(1.0)+Cy(0,l)-Ye(l.l) 
B-Y(0,1) = -G(l,0)+Mg(2,0)-Ye(l,l)+Cy(2,l) 
B-Y(1,0) = Cy(0,l)-Ye(l.l)-G(0,2)+Mg(l,2) 
B-Y(l,l) = -Ye(l,l)+Cy(2.1)+Mg(1.2)-G(2,2) : 

mi&t^Ji^-. 4:4: 4ff5^i:'kSo ii tS: ^ m ;bM§§ JC *D-y:T . 
4:2: 2 5f^x(:> 4 : 2 : 0> 4:1: im^^(0^^ti^'a-t>tlZo 

l.Xl±iS!C,^!^^tiX^<^r. ^^my -< 4:4: 4ff^^® 

tB^A^tullil^n^ 4:2: 0 4:1: 1 SiC i: V^ ^ li iSiE 

;^^mitii:bfc^ff'^m:^r§^^. fettIS <3 l^ T 3X4©t^ 
?aJ±^'iJ^^i:>=e^o ^^^^ 3Ef)g{t-^ti4iii^4^t9*^'fTt3n, 0iJxa. 
^2 (b)l§lC^Mt^Y (0, 0) i:Y(0, 1) :&f'^^t§^{^«. 
G (1, 0) ^Ye (1, 1) /)smmU-C(*i^n^ ^iP?). JI^KM^ 

^^^g^{-^VN-c^> > |ij?g?4iiim35p^^l^^ti.-r*j tj , Js&^^^it^T- 
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sd^j^'5^->ii»e, 4m(Dmm.m^t. 2M^®fetgis& im^ihtiT 

10 {i> :feM-^C9 > 7* 'J > -5^ U — h J: D T ^ T o-S o c cd Z:: i^) ^ cd 

■ 5 12]{C^^r J: ^ tt/ 2 ^ •C-i^>3l31#^i3'g-* nx L S a o CKOfe 
20 f&^Tio 

i> {:}• -5 > ^ T . ^>tf£i-r-2.feMM-t{C;!)^ltS - il-^v ftfeima 
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2 li^Ai^ 3^3^:7 , 1 jb^ T' > feigil 7 -f ;u ^ , 1 i®^ 

^ AWM^ 1 -3®ia^J^^^ — > h 1" 5 HyBBfe-^IS :7 >r ;u ^5? *s , C 2 

fj:i. 6 ocr){l^^f^ t). 4:2: 0 7a itO^iHw iB;b "T ^ > C 

t^^ntT ^ i>(DX-$> ^ o ZtliZ^y). 4:2: 0^^®^§&CiJ 
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6 

tah. ^s^-G-DO^m^^i^^ . 4:1: 1 n :^(D^^\z ihts ■ri> . C 
5. ii^^Wih-r ^ ^(D-Q ^ C^L{c«);D^ 4:1: 1 K(D '<z a 

541j^$ loc73g2^jy-;^ — > ii-r 2)Buiafe^M:7 ;u^ii, ±^ 2 

tT^h it^x^io cinj^j:!^^ xtim^^s ^m(Dm\^^mmxmm 
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5 WT S o 

jij^<&^tf, ^t;^In]Sfe{±^;^lR]£0^8B5^. i5cfct>\ ^^t. :^l5\Pi 

mm^^ts^ m:^m^tii±m.:&0iCDmmm. ^i^v^. ^^^^^ Uibi5 

inloD^iggi^x iJj^tJ^x :fe;&iP];{po±:triMi> s }t {i :5 |pi A> 
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10 ±t^^mmniii^m^jir^xuiii^titzmmi^<D^$\.^:^\t:i 
^Sttx ±m^mi^mtiij'Bizj:^xutii^nrcmmm.(Z):K^\<^:^i^ 

25 li^WiaS^ 5 II^CU L 1 0 Jg®um/b>{CiBtgC!?Sft*^— ^t^^ 
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25 i^oifm^mT ^ 0 
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10 

IfifWitT^ i)(Dl:$>^a zttiz^K). *BB€;5 fS] ^ S ^ ^^ /t 

zmm.oDmmizMLX(Dmm&^nii!,Timm&w-m^p9i^. 
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mi ic)mit.mi ( a.) ^comi^mm.mj±i^^mT^^^m 

y -T CO — >^o 
m2 (b) m2 (a) izlBMI- S fe^Si 

mmiCD A : 2 : 0 ff$5»i©)tf & M ^ ^> "T So 

^3 (b) :$;^B^O||I?IS<^)B^ 2 {Zijft S . Ji^ 

^MiD4 : 1 : 1 JF^iCc7D;if @EfeM(t-^0{4g ^ ^--TEI. 

^4(2{i, :$:^a^i^3|IJSOff5^ 1 t-*3{t 5 X 4:2: OBlCT-tB±; 
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^15EI{±, 2tc^0^o|||fi®B^ 1 0 S> /I iiS IS t± H S i& 

^ 1 6 I2fl{i> :i:^m(Dmm<Dmm l l tz J: S 

WT, :$:^BJ®|#^<D$eK^ 1 JI, ^ ^od Sg 2 H ic ^^f jsS f 5 . 

5g 1 (a) Ellis ^^m<Dmm<Dmm 1 iz jumi^ti ^ -m^m^ 
tti^^^ntte^^:^ oc^ii) ^m^m^ (^mft-^) ■{zg:^t-5 

^1 (b) Eltt. ^1 (a) l2i;c^}:J-;5@<$:^if^^^ 2 ©SHlCft 
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m3 (a) Elfi. Tj^HMCDJFJHi 1 ®> ^1 (a) El t ij Jt S OS^M 
5 m 1 (a) ^{zijVNT. Jt^^, 1 ^5fiLTM¥<*^@1*fS^l^^g® 

(^^^) ^iSii^fi-^ (m^M-t) {w'iSij^u. AD^^na-c© 
15 ^3!5s^feJg3l7 -< ;u ^ ^ ^ ffecD 2 v:?' >feig5l7 

ejn-aii^fi-^fi, ±ett$6 2 m. s^ryettis 1 fix Mett^B 1 m 

CD-S-tf- 4P^?JC0. c:cr»4il$vhU <>7HtSLT. M ^ ft iKk S la] 

20 fli ttl :^ t* ^ o 

l%-t/^3 (a) I2I*#BB U'fe/bs^,. UiBB-rSo 

=&S3ii7 $ Ttrol^SijJt^ (Ifi^fe, Wfi. ^n^nRx 

G. B) Tr^f^. il^l±W = R + G + B. Cy = G + B, Ye=R 
25 +G Ji^So itf Smi8*^R. G. BES^f -<T;i^^ ^i^-rj-CiJ t). ^fe 

^^m^ & S i&feiSji 7 A> 5> cDft-^c^^^ •? . 
y(h,v)=axW(h.v) 
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tL. h + v\t. ms (a) lI<^^J{CiH^-C{i^(c^S^&i:i&■2)o 

Y(h,v)=ax((W(h-l.v)+W(h+l,7)ftf(h,v-l)+W(h,v+l))-r4) 
tL. h + v<i, ^3 (a) HICDfi?!! i5 T li^C^I!: t ^ 5 o 

10 a{h,v)=ax (tf(h-l, v)+v(h+l.v)+v(h, v-l)+v(h, v+l ))^4 

-bx(Cy(h,v)x4+Cy(h-2,v)+Cy(h+2.v)+Cy(h.v-2)+Cy(h,v+2))-=-8 
Y{h.v)=bxCy(h. v)+a(h.v) 

15 B(h,v)=ax(w(h-l,v)+v(h+l,v)+v(h.v-l)+v(h,v+l))^4 

-cx(Ye(h,v)x4+ye(h-2,v)+Ye(h+2,v)+Ye(h.v-2) + Ye(h,v+2))-^-8 
Y(h,v)=cxYe(h,v)+B(h,v) 

i^5£iWr -5 o C b, c \± if' ^ ± t 0 V > V ^m'^-ri> tz &^(D 

%m.kL\^. h + v{i, B3(a) HI O^J iz^- T ii^Jc i: >3 , 

CyiS^. StJfY e i®^ 4i>fe)tijg ft -^Yii, R ;& B fig ^9- (i /I 

S M» > 7* >J > ^7-ti$S i» 3jc t d ic {i 7i u o L A» L *J 
25 c,, C y^S^{co^,^T^iG + Bfi£#i»\ Y e li^ fc o im: R + G eg 

L $ S O SIjS fa Y ^ o 
^TS:. feUM^ (R-Y. B-Y) {wOI,^T{S. iK/gfl^ 4 P C "S) 
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R(h.v)=axW((h div 2)*2.(v div 2)*2)-b x Cy( ( h div 2)*2+l,(v div 2)»2) 
5 B(h.v)=axW((h div 2)*2+l,(v div 2)*2 + l)-cx Yb( (h div 2)»2,(v div 2)*2+l) 

G{h,v)=ax(W((h div 2)*2.{v div 2)*2)+W((h div 2)*2+l,(v div 2)*2+l)) 
^2-R(h.v)-B(h.v) 

t r -S o d CO R G B fe^M-^ {iiS^eifi*! {C. 
10 a-Y(h,v) = 2xa(h,v)-G(h,v) 
B-Y(h,v) = 2xB(h,v)-G(h,v) 

xmi^*Aum^<D&t]^m^\.x^^^t\.x (,^^cv>fca*feP^^«i[S] 

20 B-Y^ 1 M*^?^6n?t:Cl J:(C^cfc !3 . ^3 (a) m^mr. 4 : 2 : 
r 0 . 3 . B -o IN T « 0 . 5 9. G C M T {± 0 . 1 1 ©SiJ-^ 

^Jifej5£^ ^n^tLRs G^ B) T-ari:. w 

= R + G + B, Cy = G + Bx Y e = R + G i: ^ -5 Z)^.' ±i3c^ sii^S 
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ffot. *5)^<s-^ YCDR G B®?l^i±(i, 
Y=0. 30R + 0. 59G+0. IIB 

W=0. 30R + 0. 59G+0. IIB 
Cy=(0. 5 9G + 0. llB)H-0. 7 
Ye= (0. 30R + 0. 59G) -rO. 89 

ft 

Y(h,v)=axW(h.v) 

il-ti>o ^CIT. aii^-r :h ^ ^ U > i/i£aS.^-r L. 
h + v{^^3 (a) |2I<^fi?iJ{CijlATli^{CffiSj^i^io ^^^feSaS 
:7 ^ ;U^OJ5:U-t£g®3Ef]g{l-#Y{COV^T(i, ^1 iS & M CD if IS ^> M o 

Y(h,v)=ax((W(h-l,v)+W(h+l,v)tW(h,v-l)+tf(h,v+l))^4) 

Y(h,v)=ax({W(lj-l,v)+W(htl,v)tW(h,v-J)+tf(h,v+l ))-r4) 
+0.7xbx(Cy(h-2.v)-r2-{Cy(h+2.v)+Cy(h.v-2)+Cy(h,v+2)+Cy(h.v))^8) 

y(h,v)=ax((W(h-l.v)+W(h+l.v)fW(h,v-l)+W(h,v+l))-^4) 
+0.7xcx(Ye(h-2.v)^2-{Ye(h+2.v)+Ye(h.v-2)+Ye(h.v+2)+Ye(h.v))^8) 

(0%m.h\.. h + vfS. ^3 (a) HcD^iJfz jbHM:(i"^C-^ISi:'k 0. 
^Ttv fe^M^ (R-Y, B-Y) (Z^I,^T(i^ ){?J^fl-^ 4 fll C O 



wo 99/59345 



PCT/JP99/02385 



17 

R-Y(h,v)=0.7H-0.3x (ax (tf((h div 2)*2,(v div 2)*2)+Vf{(h div 2)«2+l.(v 
div 2)*2+l))^2-'bxCy((h div 2)*2+l,(v div 2)*2)) 
5 B-Y(h,v)=0. 89-5-0. llx(ax(W((h div 2)»2,<v div 2)*2)+W{(h div 2)*2 + l,(v 
div 2)*2+l))^2-bxYe((h div 2)«2.(v div 2)*2+l)) 

R-Y(h,v)=0. 7-^-0. 3x(a.x(W((h div 2)*2.(v div 2)*2)+W((h div 2)*2 + l.{v 
div 2)*2 + l))H-2-bx(Cy((h div 2)*2fl,(v div 2)*2) x 2+Cy( (h div 2)*2-l,(v 
10 div 2)*2)+Cy((h div 2)*2 + l,(v div 2)*2+2) )-4-4) 

B-Y(h,v)=0.89-r0.11x (ax(tf((h div 2)=i'2,{v div 2)*2)+W((h div 2)*2H,(v 
div 2)*2+l))^2-bx(Ye((h div 2)*2.(v div 2)*2+l) x2+Ye( (h' div 2)*2,(v 
div 2)«2-l)+Y8((h div 2)*2+2.(v div 2)*2fl))^4) 

ct a ^4 (a) m<DX ^ m2mm(D 

2mn(o^^'-&\^n-9 — y (j:>^ t>o±a5 2mn\t.n.iy^^ ^feig3i7 a 
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(O-C. Z(D4 : 2 : 0 iiitj tdii-t: tjL < . 4:4:4. 4:2:2, 4: 
1 : 1 ill:tj$:fT-5 c nft^-C^-So 

T-tSo G3V/7!rxfe7 -r #fe 7 -r vu^' {cl±^ * 

^CD$*T-. ^^;t T'c •£> CD> -5 U 7 ;u 2 Uli 

^1 (c) mit. Ml (a) P?l{Ci5{:t.5@{*:?t^^^ 2 co^® (C{^ 
4 li^T-JS D *T.S — •^JCD^l ^ — > U, 7 -f ;i' OiE® fix -£ 

^3 (b) 0tt:$;^Mi®?fJfJ 2 ^1 (a) l^cDij^M-^ 

^ 1 (a) EtC^nNTx 7t#.¥> 1 i£ilLTi35¥^^^gl**iJi1^^^^® 
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^iSi (^1^^) ^m^m^ iz^^L. AD^^nssTg 

m'^mmi^^ 4 t- a d ?> ^# ti^ 5=^ 

5 7 ;u^cDiE?'J7!)^^ 1 (c) Ellc^Nrct ^ 1 ii^s m4mm<D/^^ 
es^©7-f;u^x >fe^Jl7 -< ^ feigns 7 ^' VIZIS' . M-feiS 

15 m3 (b) USHJt-^o 

&S3g7 *3feoi^fefi!c^ *Sfe> Wfes ^n^nR, 

G, B) -cm-rt. 31^(iW= R + G + B > Cy = G + B. Ye=R 
3g5g7 ^ ^UiS'cDfe^te^^iSJitM-^ Y{3-^u^-C{i^ ^i*^ 1t > r 'J > 
Y(h,v)=aXW(h.v) 

hb, hfi^a (b) I2icr)0iJ{c:feuT(i'ffir{cfS^i:^£5o 

^fei§i®7 ;u^'£D;S:^,^■{ugCD)Ei^^t-^Y{zo^,^T{i:^ ^2^u 

Y(h,v)=ax((V(h-l,v)+W(h+l.v))^2) 

^5 vNfi. ,^#^-9->r'; > crmmL-c^^m'^^w.oy^mm^^iy' 
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a(h,v)=a X ((w(h-l,v)+w(h+l.v)) x 2+v(h-l, v-1 )+w(h+l,v-l )4-w(h- 
l.v+l)+w(h+l,v+l))-=-8-bx(Cy(h,v) x2+Cy(h,v-l)+Cy(h,y + l))^4 
5 Y(h,v)=bxCy(h,v)+R(h.v) 

B(h,v)=a X ((w(h-l,v)+w(h+l.v)) x 2+w(h-l . v-1 )+v(hf 1 , v-i )+w(h- 
l,v+l)+w{h+l,v+l))H-8-cx(Ye(h.v) x2+Ye(h,v-l)+Ye(h,v + l))-f 4 
10 Y(h,v)=cxYe(h.v)+B(h.v) 

rz&)(Dm^t mod ^.mm.(DmM(Dm^(DPi-^^ ^ adrst ^^rni^, 

i^7'>fe7 -r CDS) hii. (h mod 4)=1 D ^ ^fe^ -< ;u 

-J'OfeS.tegcD hii. (h mod 4)=3 i:^c-&o 
15 C y®^, SIJ^Y e iii^ip6±iB)®i^M^Y*A}ctoSi^.tig:<g^c, R 

{iG 4- Bsgt55-i^ Y e i®^ (CO v^T JiR + GfK^3{)5, :^ ^ -y- > r 'J 

^tz. ^mm-^ (R-Y. B-Y) ^COV^T{±. iSlSfg-^ 4 MCOV^ 
feMfi?^giffltDR> B^:e>{i, 

R(h,v)=axW((h div 4)*4,v)-bxCy((h div 4)*4+l,v) 
B(h,v)=axW((h div 4)*4+2, v)-c x Ye( (h div 4)*4+3,v) 



wo 99/59345 



PCT/JP99/02385 



21 

G(h,v)=ax(W(<h div 4)*4,v)+W((h div 4)*4+2. v)) T-2-.R(h, v)-B(h,v) 

R-Y(h.v) = 2xR(h,v)-G{h,v) 
B-Y(h,v) = 2xB(h,v)-G(h,v) 

T ^ f^^l^^ ^ <D m mm t T S!^ ^ n T U 'S: © feji!?^^ IS] 
10 liL_hCD?1l^ ^&^T o ' t i o ^3 (b) Eltij^-riatz, m.\ 
B-Y^ 1 nTir :i iitc^ D . ^3 (b) m^mt . 4 : 1 :■ 

So 

Tl±0. 3, Bfzov^-ttiO. 5 9, G{cov^-C^iO. ll®#J&{c: 

iSST- ^ SCDT-. 4 : 1 : iai±?;t:{fC^<x 4:4:4. 4 : 2 : 
2, 4:2: 0 tii±r ^ ^ d * WlfeT- S o 
25 ^l-^^TJiSMIi, mi (c) 121, ^3 (a) Eli^iSgt 

?:<|LT, ^5 (a) llCJi^tc, mim^. If 4 Hl^Oi^ 0 U/^ ^ 

-f T5;|St^^c5is^{3r S C XP^M ® f4 <!^)<^ P 1^ ^ 

^|6j±r 5 c ^ ^ {c , ^5 (b) S (c ^^ T J; ^ s ^1 
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(c) m(D±^'^My JV9 t. ±^iii9\-<D^my ^ j\y ^ (DMim^x 
i:^^. mzmm. m2mm(D4 : 2 : o u^<Dm:^ ^mbt ^ . s 

IrI^ RiBlT-fe i) o igiS:? ?) L ^ — > }c T ^ 

4 !3 i§ — > i: L 7 ;u ^ 2 flSl i: . 

15 x^ji^^'^^mMT^y ^ ji^ 2mm^ im^Eimrtm. pii^^ij^aj 

^M<DBM 3 . 

^^izmm^ ^ o ^(dx. b > x^*^?, files ^n-ci^ 

25 2i±^^my j\^^{t^mm^iisLm^x$}t) . m^^ntzw.^^^ 
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^6(b)Ei{c, mm^^n^2 ±.(o^^my ^ (omi&^m-r. ^ 

S ^ n T V ^ S o 

€:R G Bfig^^--^ t W=(R t G + B)/3. Cy=(G .+ B)/3. Ye=(R + B)/3, 

15 Ji^^T^. w®^^ w=Y a^rnji. wiaim^mi^e-^^^©^ Sits 

cilJzioTx )@i^fI-^$a]^T't«)3i:{z;5:i)o MP^CIi, 11211 

<?5 ^ tii >6- S {C O I ^ T S o 
(D^m^n-^r ^0:)-r:$)y) . •EPtOCPIi. 3^®^ Cyn <7) P^ jJfl. ® T 

U^^^ Ye ili^i:, wn^T^So M 7 i^{z^r®-® 'i^:^fSiT 

Vc=|Wu-Wd| + |Cyu-Cyn| + |Cy(i-Cyn| (1) 
Hc=|Wl-Wr|+|Cyl-Cyn|+|Cyr-Cyn| (2) ' 
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Vc+Th < He (3) 
Hc+Th < Vc (4) 

10 RCy=(Wu+Wci)/2-(2*Cyn+Cyu+Cyd)/4 (5) 

M Cyn UTM;^fRl<D5^0Jliap^^?iJM LT. ^£5£i^ RCy ^ik 
RCy=(Wl+Wr)/2-(2*Cyn+Cyl+Cyr)/4 (6) 

RCy=(Wu+Wd+WUWr)/4-(4*Cyn+Cyu+Cyd+Cyl+Cyr)/8 (7) 
iC(5) — (7){Z o T?# nt^SEgc^ RCy $:ffil^T, ^^{Cct!9^S 
20 MSOi* Cyn ©WJ5£:>>?£. W'=Cyn+RCy i: ^je is!) ^ C t ^ T- # 5 o 

±X(D^^mmm Cyn ^co^^T\ |5jac LT±aSt^J^{'^.{c J; t) W-^ 

Y emmtm^mmmcDm^it. iC(l)~(2)c755!i + © Cy ^ Ye tcM 

25 ^ Ye CM^^XT^^£g!c# BYe ^^l<f)^o ^ ^ ^ R fiS^T' 

(iJ5:<. BfK^Q-Jc^foSAcltX-^ W'=Yen+BYe tT^^ilX. Y eMM 

(DVi$si^^MA^ z ttpx § i> . ±x(Dm^mmm Yen iz-Di^^x. m 
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mcom^ii'ecD^^mm c ymmtY emmx-i^'eti^nii^m 

mw.^yrsT i>(Dx^ 'D . mwtowii. z(Dmm cyn omp^mmx'j^" 
(D:&mx$>^^mt^T:o\^<D^mi$L^. Nr. o :^ |p] -c ^ s 

Nr= |(Wu+Wl)/2-(Wd+Wr)/2|+|(Cyul-Cyn)|+|(Cydr-Cyn)l (8) 
Nl= |(Wu+Wr)/2-(Wd+Wl)/2|4-|(Cydl-Cyn)| + |(Cyur-Cyn)| (9) 
Z<Df^m:t. J^(l)~(2)-t:^&?)7t Vc. He ^m^^x. <kCD^i^i^lzX 

Vc+Th < minCHc.Nr.Nl) (10) 
Ho+Th < min(Yc,Nr,Nl) (11) 
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Nr+Th < min(Hc,Vc,Nl) (12) 
Ml+Th < iiiin(Hc,Vc,Nr) (13) 

^ciJ, Th ttSS^T^!?, ^^(D'^m.. min * y u i*i © # g ^ © [*i 

^(io)~it(i3)<Di^-rn*,Efei:u^cuJg^{i. 4g&ii^iS]^uii*jffifr 

So 

15 fflt»T^ttJT5o 

RCy=(Wu+Wd+Wl+Wr)/4-(2*Cyn+Cyul+Cydr)/4 (14) 
1ZV>^Tl5\pitmm^i\tz^'^\±. ^^mmm Cyn {c:MLT&f4d^) 
T;5fRlcD^cDiiIia(ii3^5fij^ LT. ^^m^^T^ RCy i&<5lxt<&ffl VN-r^iH 

20 RCy=(Wu+Wd+Wl+Wr)/4-(2*Cyn+Cyur+Cydl)/4 (15) 
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m9mi±. '>y:yBmm Cyn ^^^slfiP^ljl^ Lrciyi-&til22lj^O 
SJi L>:ci^ Ye Wiii^t:$)^o 

±mmm<Dr^m a-cii. ^7i2i(z^-r®-®'c^;5-[P3i:@-@'<7)^ 
(S]CD^ag3S7!r it ^^^i* to m 9 iiitc^r®-®' o 

LdU ©:5-[Sj-C$> -SSiF L^:^(Sl®ffl^J^$:. Ldr ii L, 

Lul= I Wu-Wl I + 1 Cyu-Cyn | + 1 Cyl -Cyn | ( 16 ) 

Lur=|Wu-Wr|+|Cyu-Cyni+|Cyr-CynI (17) 
Ld 1= I Wd-Wl I + 1 Cyd-Cyn I + | Cyl -Cyn | (18) 
Ldr=IWd-Wr|+|Cyd-Cyn!+|Cyr-Cyn| (19) 

ZCD^mH. ^(l)~(2)T-3}c«t)rc Vc, He ^m^^X. <^<D^i^^lZ^ 

Vc+Th < min(Hc,Lul,Ldl,Lur,Ldr) (20) 

Hc+Th < inin(Vc,Lul,Ldl,Lur,Ldr) (21) 

Lul+Th < min(Hc,Vc.Ldl.Lur,Ldr) (22) 

Lur+Th < niin(Hc,Vc,Lul,Ldl,Ldr) (23) 

Ldl+Th < inin{Hc,Vc,Lul,Lur.Ldr) (24) 

Ldr+Th < iniii(Hc,Vc.Lul,Ldl,Lur) (25) 
rjiii. Th lir>Smx^ K) . ^^(D^^. min kti y -J ^}(D^mm(Df*J 

(Dm'i^m.^t^mmx&^. mmy5\pi\t. s:(2o)/)Si7eji Lfcti^{±, 

&± I ^:^lRJ> ^(23)Aij5«j5:U li^ L ^(24)*i5£ 



wo 99/59345 



PCT/JP99/02385 



28 

*gg9^Iq]3!)J;S±L?:;?|Bii:|iJ»f^nrc:ti^K, SMP^li,^ Cyn (CJ^ 
LT^ h L^:^ IS] ©,^(^^2211^ UT, Rcy 

10 ffil^T^iil-r So 

RCy={Wu+Wl )/2-(2*Cyn+Cyu+Cyl )/4 (26 ) 

^l.h^:^\p\iim^^tlt^t^^\±^ ^^mmm Cyn CZ^^LT:fe±L 

15 RCy=(Wu+Wr)/2-(2*Cyn+Cyu+Cyr)/4 (27) 

RCy=(Wd+Wl)/2-(2*Cyn+Cyd+Cyl)/4 (28) 
20 ;&TL^7?lM]i:^J»r^nti®^{±. ^mSMM Cyn ic^Cx^&TL 

RCy=(Wd+Wr)/2-(2*CynfCyd+Cyr)/4 (29) 
25 )tiJ^fs-^^?f 
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arte, :^mM<Dm^(Di^mm smizpijit^^ nm<DBm 6 iz^^,^ 

ipJO^ggll^ VcHc 7^{t^^i5!>7£:„ ZZX-i±^ loiz. msmiZTjkT®- 
10 (D* (D:^mX'^ ^:^^MbT:^^<D^mi^ Nr. St>\ @-®' <D:^f^X 

£7):&!dI1:S i.;&±L ^;^iojcDl§ig]S[ Lur, mx i tET h 

^l5m(D^Mm LdU @-(D' (D:^l^X$)^:&rL^:&m(Dnmi§. Idr 



15 


±mmmcDmm5 tmmiz^S)^o 










Vc+Th < min(Hc,Nr,Nl,Lul,Lur,Ldl.Ldr) 


• (30) 




HcfTh < Biin(Vc,Nr,Nl,Lul,Lur,Ldl,Ldr) 


(31) 




Nr+Th < inin(Hc,Vc,Ml.Lul,Lur,Ldl,Ldr) 


(32) 


20 


Nl+Th < min(Hc.Vc,Nr,Lul,Lur.Ldl,Ldr) 


(33) 




Lul+Th < inin(Hc,Vc,Nr,NI,Lur,Ldl,Ldr) 


(34) 




Lur+Th < minCHc.Vc.Nr.Nl.Lul.LdULdr) 


(35) 




Ldl+Th < min(Hc,Vc,Nr.Nl,Lul,Lur.Ldr) 


(36) 




Ldr+Th < niin(Hc,Vc.Nr,Nl.Lul .Lur.LdI ) 


(37) 


25 


^ciJ> Th l±glIiiST'$> D , nmo^^m. min 





o:)m'hm^timmx$)^o ^m:^\Piit. xC(30)difi!cAz: urc^^tt. 

$$£;?[qi. ^{iDtiimtLLTzm-^iA. «;^(p]. ^(32)*s]5i£i: L;tti^{±, 

:fe$^^4^)T;^I^]^ ^(22)ti^iLLtzm'^lt. £^i!)T;5-fRJx 5C(34)*^fi£ 
iLi.tzm-^l±. ;fe±L^;^[&i. ^(35);5j^figjz L)^:ii^{i^ S±L^^ 
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(i. ^rL^:^\^iimm-r^o ^(30}~5t{37)®^^■rJ^^,fiJ^JiL^^^^ 

fflvAT»tfa-r^o &$^i^Ttim tPim^i^,tlm■^it. n^fsmm cyn 
i^MP^ii^ Cyn izpi\^x&.±L'f:/5iui<Di'^cDmmmm'tmmi.x. ^ 

i^fiS^ ECy ?:5?:(26)€:fflUTg£tjrSo ^ ± L ^ ;^ |S] i|3J®f ^ n t 

^{i. teMP^i®^ Cyn iznLx^±L^:^f^<D^(DmiRmm^mmL 

tzm^li. ^^mmm Cyn {c:?^ LT£TL^:af6]or)<^c75;^i2i®^;&|iJ 
fflbT. ^S.bS.^ RCy &i?:(28)$:^l,^T#mt-So ^ T L ^ fqj i: 4aj 
ief^nfeiS-6-{i, ^mPSmm Cyn {c?=tLTJ&TL^:^|qic:>d^0Dy'iliaiij 
^^^tJ^ LT. ^SfiSc^RCy ^i^(29)^M V^T^it}r ii o 

ht^X^^b. 
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Ldr T'fi. l5l^iij^ll±T'?l^mL.-cv>fcdJ, :::iT'{^gSI1^-t-5Sfe®# 



Vc=|Wu-Cyn|+|Wd-Cyn| (38) 

10 Hc=|Wl-Cyn|f|Wr-Cyn| (39) 

Nr= I ( Wu+Wl ) /2-Cyn i + | (Wd+Wr) /2-Cyn | ( 40 ) 

Nl=|(Wu+Wr)/2-Cynl + | (Wd+WU/Z-Cynl (41 ) 

Lul=|Wu-Cyn|+lWl-Cyn| (42) 

Ldl=|Wd-Cyti| + |Wl-Cyn| (43) 

15 Lur=|Wu-Cynl+lWr-Cynl (44) 

Ldr=|Wd-Cyn|+|Wr-Cyn| (45) 



Mr^lj^ Cyn 
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W'=(Wu+Wd)/2 (46) 

W'=(WUWr)/2 (47) 

W'=(Wu+Wl)/2 (48) 

W=(Wd+Wl)/2 (49) 

W*=(Wu+Wr)/2 (50) 

W'=(Wd+Wr)/2 ^ (51) 

W=(Wu+Wd+WI+Wr)/4 (52) 

mm<Dmm 9 . 

it.r 9ico^,^T, ^lom. m I 1 m^m^^xmsMi- 

mi^izji<br. ^<D^mmmm<D{xLm(D'&mm^ (r-y,b-y) (c. inx 
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s ^etc. IggHJ^^^itSIe]^ 6 Six i;?^ttj«at6^^WT-5 ^ T -5 c: 
u 13 i:**§ gH ^ {± /J^ ^ < S o 

mm(Dmm i o . 

^1 2 Eiii, :$imm(Dmm i o c 5 Hf*:tf ^-jg^^^«m5£^ 
Mr^MsiHi^ 9 (Dwsmiz. m^mn\^m^m^ 1 0 A^^A^n^t^SfiS 
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J(«fi$i:'5:^«):^fSifcfT^ c: ^i^T-^So :5 (rI i' {£112^31 7 ^ 

n+l;^ (n=l, 2-) i^fflv^. ^^iz y ^ (D^'&^sb i 
^t'i-fti^CDiD^i^^niiiT^c m^li. mi 3m(D Cy23 ^MJl?^^ 

Cy23'=(Cy03 + Cy23 + Cy43)/3 (53) 
15 ^^4>'C^t bT^:??|aj®|WieM-5 2 n + 1 .q^ ( n = 1 . 2•")^^^>^ 

x.i±\ »i 3iaco cy23 ^^m^Wi^\^mmmm t i.x . it^isiciBife 
m-^cDm&m^&.mmm^ I ooiti±r{i# cy23'{i. ii:{54)cD ^ 

20 ^cT H ^ o 

Cy23'=(Cy21 + Cy23 + Cy25)/3 (54) 

mmm^^'C^iz [.xm.m7j\^(DmBm-^ (2n+i) x (2m+i) 

^ (n, m = 1 , 2 •••) <&ffi^r^. ^i^izy ^ ji 6^ (D^i^^i^iib Z {^.m 
25 :^i?l,-}rzi>CD(D^i^^ntiiT^o ^Jx.«, Ml 3 HO Cy23 ^nm'M 

ni^mmmmtL {.xmm:^i^(Dm'&m-^9 j^^m^^. 9^m^±x 1 1 

Cy23'=(Cy01 + Cy03 + Cy05 + Cy21 + Cy23 + Cy25 
+ Cy41 + Cy43 + Cy45)/9 (55) 



I 
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mmm^^'C'^t Lxmm-i-^:^\^(DmBm^ 2n + 2m+i^ (n. 

-fecDc^^iSl^^^iBr So 0iJx.li, % \ 3I2ICD Cy23 SiiSS[f$i4l3M 
Cy23'=(Cy03 + Cy21 + Cy23 f Cy25 + Cy43 )/ 5 (56) 

0iJx{^> Cy23 ^^IfeMP^iii^ i: UX> W22 i: W24 ^D/^iaiii^ ^ffi i^Tfe 

itCS?). (58). (59)<Di o {C LT. SP^t .i:«gj^^fe{t# * StiBf S » 
W22'=(W00 + W02 f W04 + W20 + W22 + W24 ■)■ W40 + W42 + W44)/9 (57) 
Cy23'=(Cy01 + Cy03 + Cy05 + Cy21 + Cy23 + Cy25 

+ Cy41 + Cy43 + Cy45 )/9 (58) 
W24' = (W02 + W04 + W06 + W22 + W24 + W26 f W42 + W44 + W46)/9 (59) 
m 1 2 Ht^e^gfg-^Mr^M^lsISg 9 {C^n^T> ±13. Cy23'. W22'. 

R-Y=Ax(W22' + W24') - 3xCy23' (60) 
T I. ^ -5 *f 13 ig U M ^ ^ ^ ;^ iH 5£ ^ fS ? n T ?S P^ n i) o 
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:i^mm(Dmm lot: it ^ A^Tb^S^figCJ; !5, B^^SSS Izm^^HX 

mm(DMm i i . 

mi^LTcmmcDmmtmizms&iz-Di^xitmcn^^m^.^. m 

in Bj^^BSf^o 

M?S5!aif^t4Pii[siii§ 1 07!)i^gi^fi^tii[5igs6o!)ai±7iCctt)f&i{w^n-2, 

^t^mn^m. z(Dm-^(Dmmi±. ±mmm<Dw>m i o<D^int± 
20 <^i;-efe*o 

^SMP^iii^cDfe{t-^i±s m&^^{^mm®^ 1 oxi±. i^ommi)^ 

^i^m^xit. mm^w^mm^!^ i o tc j^-ox^fDm^mn^t^ 
^M^n. ±mmm(Dmm 1 0 x-TT.LtccD tmuiz. ^s&ft-t®^^ 
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If © 15 ffl 

ts.&^my ^ (D^mmn(Dm$Si^ . m^^nz^^ m-r^m^ 

2. ^A}<<^)fBiam 1 iilHig®@<*:* ^-^^^gJctoV^Tx 
i^e^^J^IPilSt-^ 41i^$: 1 ocr)SB^jv?^ — > i: r ^ bu IBfe^SI 7 -< ;u 

^^ISl!?tH^n^tf 4 o©)tf^{t^ 2 S^.cD^llft^As 

§ 1 o h 'S: ^It 6 ocoft^ i&f^ !3 , 4:2: 0 ^^cQ^flt 

^3!)^, iKStzlli^. 4 iii5^h'^^-2.^gj5i£-Cfe bx tu tBifi^J ^-i ^ - > 
^ 1 O ;i S . ^Sf 6 OCft^Sf^ 13 . 4:1: 
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IS ^ «^) ffi g ^ 3g M 5: If ^ -r -5 M s ^ IS > 

■g: X 7t C i: ^ ^ r -5 @ <*: V - ^ ^ ^ M o 
5 . lf5R®?BHm4Ilf3i6®Sf*::i7 5— ig^^gtz joV^T, 

d i: ^ i^i§Jt i: -r -5 a ^ * 5- -ig^^ g „ 

6. fif*CD$Bffl^4 JglBtgCDSt*:* ^-^g^^g{Z^5^^•^:^ 

±fB*§igj^^itl^lS{i, ±sBt^^F^li^fc^<3DiliZ2{c^ ^Ijj^iiCib- 
d <i: i: r -5 H ^ ^ . 
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8. m^commm^mtEMcDmi^ti ^-m^mm.izi5\.\x. 
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CI i: 4 r 5 ^ -il^^^go 

5 14. mi!K<Dmmw. si^ti^y'L I Qr^(D\.yrniy'^zmw.cDmi^ti "7 — 
15. If jrcdseIS^ 4 JltsiKcD@<*:*^-^m^^§^c^5v^r. 

±iaMP^5aS^©{±, ±l3@<^:1tfa,^^^ip?> £B±;^n2.&feit-§-®jl 

1 6 . m^c^^S^ 1 5 I182@®gl{*:* ^-^l^^M{3^n^T> 
±f3Mr^MS¥|gl±> -Li5gIf*:JH^^i^*^e> 

<&i^lLfcSM^ifeMV^T. i'7'>feii3§7 ^ ;u^{3ig{3 R-Y feMM-f- 
20 ^ B-Y MP^^jtjJoT'S^ 

z ^ s 1$ St -r S a * ^ - ^ ^ g o 
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